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(54) FUEL INJECTION DEVICE AND INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel injection device, excellent 
in responsiveness and suitable for injection of fuel, at a low cost and to 
suppress the occurrence of worsening of control precision of an 
injection amount occasioned by a change of working environment 
SOLUTION: Two power sources are connected to the fuel injection 
device through a switching means 5 such that the fuel injection device is 
provided with the two power sources 27 and 28 different in a voltage 
and the two power sources can be selectively used. A high current 
energizing time during opening of a valve is decided based on a current 
detected by a primary delay current detecting means 40 and injection 
amount control precision on a change of working environment also is 
ensured. 
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XBB^ttttSrftW-rSttlB-efl. «fE2o<o«ft<o5 
X, 

Sr*U 

X. 
X. 

flfria©jw^a«. WEiswwiMfci-s^-c me 20 

[HI** 5] W*K4^IE*S^«R»««3Sfai-*5^ 
X, 

fix., 

n-f /w^a«tr«llir * r. t J: 9 WEWtaaMWI 



mie 2 o ^mm t wis 3 ^ ^ £ *> w ^ ««s?«h* «: bb 
ffi^^ ;v^<Dmm&uu^&%w%knt lx. 

[0001] 

[0 0 0 2] 

i-6^ra%*Jffliux«R»*»**ft^i-xv>6o 

[0003] ^60^9 *««^a^«I^B^«5l5ffJ t 

lx. wm^f 11-141381 m^#^ 
*D"rs*i^ssJEfn*p^»^- SB2<o0f£«ES:H«iP 

i-5IB2WiSi«JEHi*D*a^*:fllx.S-i^«t5- ^ 

ftzmn\z.ftz-z> ct ^ i-sa* l fcss«^iw^ $ ttx i > 

[0 0 0 4] *fcWBIl¥4-3 5 3 2 40*^WH(4. 

^^jc^i-^^iim^S^^tTt-^bX. 

[0 0 0 5] 
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AX- -> /m . -3.^5- y^V ftbi-^ c>^j»^ I-*- BH -V jlO- -z. L. 
VTrtT'CI^NTU MS. PEirr -11- »*M »<— aoi V m V." «— <^ v_ 

[0 0 0 6] 1-14 13 8 l-§-^^fE«c^ 

ntzmrnxn. m i m 2 (ommj£mn^& tx^xm 

[0007] £h\^mmmnmigmm<D^M&m^ 
m^m\^mmmm^:^mmm\c^^x^ ^m\^> 

[0 0 0 8] ^7t. ^2oo#i±m^^ 

tc/E ^ <b ft £ ^ ^ m x o x mm ^ n z> r. 

[0009] ro»«-ett, BH#B#^«aESrii 
«a> h imm^wn-r 5 19x19 ^®^o i^^-r z> xm^ 
n^xnm^zftx^^fa^o 

[0 0 10] *RW*»»*^BB#ttf^lw*3^tfi, BliD 
-tzmJEk^^ /win gRffifet *j J: tfiBS ft^ttffltSS 

c t fc&mx&> v , m#W)m^&rt ^mm^mm^m 

[0011] %fffl¥ 4-353240 f^ftftt, 

se^ftfwiBistta bfd^ic ««p«j« i^/ukw d 

[0 0 12] /C^ttoBSivMi^BjIg 



[00 1 3] S&fc#»910>B«Ht, ttffl*W=^SC{k^ 
» U "C t> i« v W4«A-C«R3H-i«tAt«rfT 5 - £* S X# 
<s«l*S« Ci:(^5o 

fc w v J- -* J 

[WBSr*fti--5fc«)^ja] JS#tt^i«ivJ%ai>fk;prtB 

*>oxf±. $^i:fxi ^ti^cii^us <^i^ s « 

io £5> — o<o*WSr«]91J|^«^J:oXSa*i-S. C 
<h^X#6 0 

[0 0 15] ffiffl*f*(D^{ktw*|-UXt>i«^ffiW 

mmxmwmMZfto r ^^x# 6«s<5H»^»e*aw 

[0 0 16] 

zmmz^misxmw-rzo 

[0 0 17] *i\ *«BJ(w«-5«SW*lt3SB^«J« 
^r, 01 iw^LX^i-^o HU-*3V^x*RWi(ttt*« 
30 1 tt, «SPf 2 <h ggiffgllS 3 t 2 7fcJ: 

WKI^HK#(?)-axfo^ yi/y^K^^ 21 

8wii«S^T^*V^ffi"C*i. ^TidX*fe6#f*:i 2^n 

3, 7^-11. 3-^15it^»^Mlt 
T^- 1 1 i 37 1 3 t WHI-SSfiSrt LXV^ 

[0 0 18] iSfetC, «»i|Ht#2 60X*»*ttfP*ttM 

40 "f~Z>o 

[0019] yuy>f K3>f/u2i^ilf|.i > r> 

#-1 i <^3r i 3^<^p B it^««a3i*^*c. m*m 

31 /Wiiai 7*sr^* — l i^^#*^{-}ft 

Xt^*J:*)*#<45^7y*-l 1^7 1 3 coffll 
7y^-iU^$titt^##l2i: 
#«1 8i:<0Mlwffl»*£CTM#UT, «S»iiK l 0 
J; Dtt»S*tfc«»^*p l 4 J:9«S^s**fStuSo 

&3Six-e«3K*s»*L, 7^-1 1^713 
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[0 0 2 0] ^#LT^£^fi^:&^Tf2. B^HK* 
tnRTShfck:-r**K A^tic i 9 1 « ? r L-T t? , L 

1 ir^T 1 3 yzffrtt 

371 3 tT 1/$— 1 1 t<D*r^ ^yiZX^m 

««ttJwaura«*rJtJni**, ^o#*i2i:«<ffl 

[0 0 2 1 ] BB#ia»8attm-J:oTBB#Six6ir^ 
# — 1 1^713 i:<7)^r-r 5/^i«totIMffi6ili 

[0022] y -< K=»-f/^2 1 — (Oia^sffJhi-s 

1 2tt#Ml 8«c*jfiU *»toi»*tflfltJhS*tS Q r 30 
<0l»Jct»*«O|g»^J;oT«*!»§l*dS«*©ffJt 

[ 0 0 2 3 ] «»<&WH*4, yi/y^F^2i^ 
[0024] ri::«ismm*# 2 «rgg«rf- z>mtm& 3 ^ 

[0025] yuy>f K3^f^2i©«W5*>-*t' 

fc^> 1 6 a 11, y^3 2 tm^ttiSta2 4^L 40 

^(/MflJ^KT-l 6 bll <£®/EfiiJ (0»J;tJil 4V) i 
12 7^«3»*a5*rfllfiJi+6^^ s/^2 2*5J:lW-f 
K 3 0 4^ LXS«S*i5-*-C% W(i 
II4 2V) «K 2 8 ^ t«0*f 8 5 4i*t5^>f y f 

2 3^LT«^ilt^5o £fc, y^y^fK^/i^ 

2 l<0»»SttTi^ftiM«<0*liW'tt, ^7?yKHy 
uy^ K3^;U2 1— <Djjfa&MJ7&)b-f&?'( it— K 

3 1 Sr^U-C«»Sttr^5o 

[0 0 2 6] {gWEIBiaSS 2 7 &tfi««iEffi!J«iK 2 8 fi so 



[0 0 2 7] 2 2joJ:t;7^i/f 2 340N/ 

OFF $^:-5«#fi«aEftiJ»IsIK 2 9 ^6A^^5o 
-z ^ o/f^ 2 2 i: .' 2 i* ^ 2 3 !~*"±, ^ijjf*:.,** y . r 7 

XfftHo #WtttPf t*^<!7-MO S F E T) 

[0 0 2 8] l»J»lHl5§ 2 9 HE C U 4 

22^>f^/f 2 3WON/OF F»^*rff 

[0 0 2 9] ECU4|i«Iffl^Ig^ 

$y^(H]8S2 9ictB^-r6o t i s</uxcommmn, *s 

^HfcPftWft<!r, , ®^2 7*5 J: 

t/ 2 8 (Dl^iEI-i^^T E C U 4 ^^t6 0 ft^ 
SttfcT i^/U^tt. ECU4dS«««HWlE]K2 9 left 

[0 0 3 0] m«^tHSfei2 4(^5 h&mZtlX 

i/>*i/^fiiJttSi«»iJ»lHlK2 9*5J:tfECU4 £8HSfc$*i, 

[0 0 3 1] 0 2 HE C U 4 ^bffl* Six5 T i 
£x *-f 2;}3j;tf;*-f y^2 3WON/OF Fgj 

fK yuy>f K=i^^2 inm$^61iE, yuy-f 

K=>r/w2iiciiai5t« (m«*tuatt 2 4 w*iFia 

[0 0 3 2] £i\ KWititJSiloiBill^BB-t-*— 
[0 0 3 3] T i/«/W*a*««MWgfc2 9J-A^^^X 

SSEMflil§]K2 9tt*-f;*-f 2 £*>f ^ 
2 34on(iu yi/y^K^^^2i-.giffii2 
8KJ;5fl!ffiol^*n*fr5o S&^®Effiy<£>®2S2 8^)^ 

r. r.T% 7^f7f 2 3^0N^^oX^6^:t), ^>f 
t-K3 1fttt5ii-C, S5«ffifi!J<omaR 2 8 frbfe 
1MI2 7^ ^>fs/f 2 2^*Wl-f Ltt^y 

[0034] bb#<o«{^, nmiHmwfcz 91^^ 

2 340FFICU ««r»^»fTi-6, 1 2 

^{Ifl7^7f2 3 40FFi:U 1SIW03&2 9 
dsm«IE*Hi«tn:2 4lcJ:oXtfcUUfc«*K<|[. 

Z>£?\Z, ^yf2 2^0N/OFFU -^<7)m^E 

*««tu4j:5fwwi"*. -r*t>t>> ®«ff&amin2 4<a 



OFFC, mffifem&Vi 2 4 0^m«E*S0r£0>1t J: 
9/>S<*ofcfc*K:*.<f :y^2 2*ONllt6, *4 
y^2 2*ON^i"5fc#<0«««ffl«tt2 4©«B 1 IB 
0rc/nar£?ti[ i* OFF fl"*" 51:* ^Sy^/fj#^s -r 

N/OFFSrSiJ»i-^^t-e. X^«7f2 2^)ON/0 

o^i-zztfrx^z* 

[0 0 3 5] Ti^/M^4t>T^6i:, ^j/f 2 2 
^ON/OFF^LTOFFilU ^yf 3 2^: 
OFFllf^o ^yf3 2tt, ^^yf 230OFF 

? ><'<iy*nm&m±-rz>z.£&W5 K3i^ 

[0 0 3 6] JifSO J; 5 fcflJjft^R 5^1X2 oOf 

12 7, 2 8£y uy-f K=*^/u2 i^8SJIit5^i: 
T% y uy^r K3>r/^ 2 l^iK*^«s:CTi««flEi:fi« 

2 SriBjSiaSffSilrS r 4: 5 G 
[0 0 3 7] ±|EC0J: 5lw*<ftS;h/Cl^<5 2o<0fBi2 

[0 0 3 8] _tfB<£»J; #«E^®Srffl^i*^maa 

^ l , its we t mnjzmn &fto&m&±czm 
[0039] m?lx, mmj£W&i^&frt><otkm\z»t> 

[0 0 4 0] S^l-. M^S^MSi^lX, * 
>fyf 22i:^yf 2 3*>8M£fc;**f 5/^2 2 0) PA 
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WB^fS]<hi-6^-f K3 04rffl^5Ci:tc«to-C, « 
[0 04 1] BB#iSift«*^»mw*D^-Ctt, ±IEOJ: 

5{-^>r ^^2 3^0Nt:t6r fc-off;tsa^ 

*&l£f±. ^^f2 3^0N/OFF|WU *»Jx.tf 

5 c t CJ;oxri#B|i:^l^)lM 

^ -5 ct^X#6 0 

20 [0042] «ftld^*3^xit _bfEcDJ:5{-y i/y 
^ K = >r^2 l tfl^6««j6S-Sfc4SJ:5^«W"r 

*M»<o «f« & _h Jf 5 £ 4: X # 5 o 
[0 04 3] &tL±.m<D£ 5 43E«flEfMWC Jitttf. 

^ttfx$. *fci«iS4H#aBK<Z)fc«6(c:y uy-f K 
=x-f/U2 1 co-f y^^y^Sr/hS < ^^ttSfexSr/hS 

[0044] * fc, m^»n]^ 2 9 (^smiimai 2 7 

a*bW*S-*~SfllEESrJEl^Ty uy -Y K3^^2 1^i 
ESMON/OFFtSCiH, «EH1*DON«FO 

40 SW>U ^Yyf 2 2«:ON/OFFt5«iK»^h* 
<40. LfcdSo-c^-f 2Jc^^5^>< y^T- 

fdlgffiteft;*^ s/fi^ii/^;i:mx=i^ 

nn»k*3ft s /j^ s ^ - £ a* e> u # v $ < ^^r* 

5o *fcm«E©WPWWCft*^/>*^^4:^5>, «lty-f 



# 



X\ ««EfKHP»f^*«l»i-5Ci:dS"C#6o ^yfro 
ON/OFF^ J: S«jW«<o«»*:(T*>fti^i:-c. « 

c-sffiwy -f Xj&s«feu*< fts, chku;^ nwy 

XdS^MB— »ttS r £ &|* <'fc #><D K»ft if, 10 

[0046] ktk, M*aia«is^e>fiM*«if^ro 
x»w-t-5o 

[0 0 4 7] IU3flT i y</i-^(DAt)^h, BB#ifiEM8 

(««««Htttt2 4^?>iZ)tfttH«BE) ««» 
3l*t«WLfc-ftilix*«t<o*ttlll[t, 20 
*5Jtt5#*l 2 coy 7 hfi«r^Lfct>c0X-ibS o 
[0 0 4 8] BB#3gia«ibf^tc:*j^T. yw^K="^ 

»l 2fiU7 h «»««3SBrt^ffl^e>ttfc^ 
h IX/^y K Lft# e> ^ds-CMttffi £ * 

6 0 #*i2«i-^^^, r^-ii^ri 30 
3 co n <d y y& m'p-t 5:iriaot ««sfet* s u 

«3Kds*x.x«*iH§IAttitiDi-S. ftft 

Lxmffimz&ftmm^ikxi&TZitzk. oMcasi* 
nmmmco-^mtixm&vxn^ . *>s««»3i*a> 

dSoT«#S««d*OFFi46i:, ««»3l#li— «fcil 40 
ttT-^^T^t), «*K3l**s««ia*u^*rTlH]-5 

[0 0 4 9] £CX% 2(Dm^\^0^^ y^(0 

5o *fcBB#^e>BB#*X^IW^*3^Xtt^^)J: 5*S 

ftiltMBtSrao Xtt^ d <h a*X# 60 
[0 0 50] HI 4 ttH#aiWHttf^**6«»«i^©ffl so 
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fc»Ufc£. i:*lftftbXflI[!)*AS«lff*rfTofc»& 

tci^<DX~foZ>~ 
[0 0 5 1] «8S0>«EEas^»U lE^iKiofctt 

*u #*l 2oa»^§g^u>fc(/^*«ft®§l*dS«/^ 
I, Lfc^oXBfl#^F^#fr 1 2^>3liti^^F^^^^o 
X. «»*at*^«Mtp»«ds»^-r5o WEtfte 
tvRffiXfi. «8K«<03tt>±*s 0 *431< . ^com^ffl 

B#»t***B;fc UXJ»»*4tft^fW«i»«*»{fcS* 

[0052] u:^ot, ««mE* s aE»u^»&^*3 
^xi>mnmttm<DMwm&*mft^ztz&iaz. 
aa5i*d s ia^ft<«^uxv^r ^3& s ^s^fteo 

[0 0 5 3] *»Wtli±EBit*»t'5fc«)l^ Bfl 
#igSrfE<£>SMK i"ft:b*>;*>r s^2 3<&ONK:«fc5Si 

aft«asj9:A^?>, «»K«<o»fK t*4bt>^^ y f 

2 3^0FF(IIT^^ >y^-2 2(DON/OFFIIJ:6 

H§2 9lC«9*S;h,fc— fcjl^m«*a*S4 QCD^Z/y* 
yf2 6 <75«S^-ra«JE^S<5tNXft^-r^o 
[0 0 5 4] — iikmtinWt&til^®. 40lt =J >-r 
2 6^Stt»2 5^<C^ ««M3lrt*«*ttl-*ttJ 

Six, ««ttffl«tt2 4i:afeM^«a»SixX^-5. 
[0055] — &il*t«flE»m*fik4 OttKWJcjKUtS 

t^fc=i>"7 :f Vir-2 6 tmK%$2 5IIJ;oT, CRiE^J[El 
KS:*j«U — *51*i4»ffl^«4 0©iB|«»rHlJiD*JxS 
mi£fi> ««ttffi«tt2 4<ojftT-IB«E. -Tft^^n^ 
/Hw8^S««E«ctt;«Ufc|t4:ft5. ^OJ: 5ft«» 

[0 0 5 6] H^J(w^$tbfc3^7 f >'i^2 6 hWfnM 

*>yuy-f K^-r/1-2 1 f^ADLfcmfflt-^ft-^^^K 

d««i«i--5«J|i^J:oX, «SCK3l*«y ^y-f K = -f 
yu2 l(ci5fc4x^®?5So— -hfEO 
«t5ft— ftiltL»ffl*«4 0S:iV^ri:^«toX 

Lxm&m-fzk&»imkti:Vs w#^s-rs«««si 

^ic^L^r t ^^{w^X# £ 0 
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[0057] #«-cf*, mm&mntii 24^ 

J Pix««fW«l|elK2 9^<D7<tJt LT^7 *V K£<£>« 
24^yryf26^ fi^-f L fc ^ 7 £ V KfcB** 

t/=i Vy^Vih 2 6 ©«^BB«BE*-tix«P*t««tffilWlHl» 
2 9 ^<DAf) t IXU^o 

[0 0 5 8] — ftjl*t««»ad^«4 0 4rffl^fc»J«i|: 10 
ol^X. H5ftflJ^Ttt9H-S. 

[0 0 5 9] f®JWS2 9^\ ECU4^WTi 
^Vu^A^ftSitX^-Y ;y^2 3S:ONi:U V^y-f 

H«ofc«><o««ds«Ktu-&. C^BB«S(EftiJfflilH]K2 9 

C^PflWEd^gf^ffiJClSUfc^-C^-r 3/^2 3ftO 
[0 0 6 0] BB#Jw«i-6«*»3l*«w»iti--6--*51 

ft*#<i-£r £X\ 

a*x#, «s»jE*dSi«^»fr-e*>oxt>«jt^H)#-c# 

X\ M1MAmto»JkB»\zWMtM*9i9W*1im\* 
XL$ioZ.bfrte<, Uc^ot/M i /^gwpi 

^zmmzmw-rz^kx-s ^m&^tmx-mftiA 30 

»Sftfllfr<5 r t *< *B»*»Sr»*lwfT 5:1:^ 
[0 0 6 1 ] y^2 3^0F F tftSCfe, MM 

»f^^«Jf9»xL, «iKMttmB2 9lcJ:o-C^-r s/^2 
2<OON/OFF»^J:63em**HW*fi l 5o 
[0 0 6 2] 3 2 6 <affi^Pfl«/EftK«W-£ ^ 

£x\ mM<D— &MtvUfi:m&r&zkt>*-e£* m^A 

[0 0 6 3] 0 6tt*35WJ-J:6*RJ|sH!a*fS<OT i ^/u 
[0 0 64] BB#ia»^fP^?>«»»^^«]*S:. 



12 

ft 9 , /h S i v^** L X ttBH#31ttdS/h $ < ft 

-;££ft9, LfcdSoTJilE^JipftKStRil^coia^ 

WMbWSUU «ft«»»J«i(OSKS:iSj±tSCt 
d*X£6o 

[0 0 6 5] r^#ilJll^ib^l-^^-C(i, =i^>'*2 

6 <0*^m«JEasBf5e<BttH £: ft 5 x 0 xc* << v * 2 3 

^ON/OFFU ^#i@l^mf B ^MtttJ: 

iot, H#UfeiS«^##^«ttft^»«W51»<«IB 
<£> ^Fgc£ $ ft . KStfK 3 1 ^ l-i o X iK«ft HFW BB# 
« fc»3 1 Lo-J»t -5 C £ Xityz.. r. ixfcifl* 9 

r t a*x£ , «*!»5l*dSia*J«w**i-S - £ ft 
#2ltbO**:ftBS< # -i:^-C#, /hT i ^yu^i|St-*5Jt 

«)«e. yu'y-f K3>f/w2iwrt«BfiSi> sa^^is 

fet, taftft^*IW*«f«^»ft#*55H^-*»^ 
tft< BB#«PJ2:— S<o««Ba3l*ft*^.*^i:*s-e 

[0066] «»B«ibffom8iE«j«iic*5^Ttt, 

4lft— ^{C-r6^X*fift<, =>yfyf2 6«ffli 
ffi*S0fS(O05H^ft5J:5Jw©JffliftfToXfcfii\ H7 
fimrfEcoj: 5(-^>-^>^2 6 <0*T-ffltffi* s »fje<&tt 
Hi:ft6J:5ft«J«PftfTofc»&<D, ^-f y^l 2, 1 

yuy>f K = -f/i-2 l(w?jgix-5mSSft^L^:t>(OX 
^>5 0 3 y 1 2 6 HtE^-Si: 46 J: 5 4 
ffl«ftfTofc»g\ ^ ^-x^^ 2 6 (0«B^-MflffittmS(E 

mco-Kkmti tteox^zztfrb mmmomk^it^ 

T«^-e*>0. L^ot^^y^taESrON/O 
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x#<5 0 

[0 0 6 7] &1tJb&<D£5\z.a>7*>'9-2 6<D«mH 

£X*S w £ ttBH#«*u^— «-e*>S - i *:Sc* L 10 
[0 0 6 8] ±ISo J: 5 ftH^jBBanttf^fltJhaa^*^ 
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